10 1 purulent discharge from the wound were removed from the study prior to the study 2 endpoint.
3 4 Tissue harvesting 5 Kidney samples were collected on Days 0, 1, 3, 5, 7, 10, and 14 after UUO. Day 0 6 kidney samples were collected without the need for surgical procedures. All mice were 7 anesthetized with isoflurane and perfused with PBS via the left ventricle. The left 8 kidney was harvested immediately and cut into transverse sections for RT-PCR, 9 paraffin embedding, freezing, and Sircol collagen assays. Immunofluorescence staining 18 Unfixed kidney tissues were frozen immediately in liquid nitrogen. Samples were cut 11 1 into 4 μm sections from the cortical side, blocked with 1% BSA in PBST (0.1% Triton 2 X-100 in PBS) for 1 h at room temperature, and incubated overnight at 4°C with an 3 anti-type I collagen antibody (1:100 dilution; Abcam, Cambridge, UK; ab21286). After 4 washing in PBS, the sections were incubated for 1 h at room temperature with Alexa 5 Fluor ® 488-Donkey anti-rabbit IgG (1:500 dilution; Molecular Probes, Eugene, OR, 6 USA). Five randomly selected cortical interstitial fields from each animal were 7 photographed (at ×400 magnification), excluding the glomeruli and large vessels. The 8 immunoreactive interstitial area was calculated using Image J software and expressed as 9 a percentage of the total area. Periodate-lysine-paraformaldehyde tissues were fixed for 10 2 h at 4°C, frozen in liquid nitrogen, cut into 10 μm sections, and stained as described 11 above with one of the following primary antibodies: anti-5-LOX (1:100 dilution; Novus 12 Biologicals, Littleton, CO, USA; NB 100-92138), anti-CXCL12 (1:100 dilution; 13 eBioscience, San Diego, CA, USA; 14-7992), or anti-F4/80 (1:200 dilution; Santa Cruz 14 Biotechnology, Inc., Dallas, TX, USA; sc-52664). After washing in PBS, the sections 15 were incubated for 1 h at room temperature with one of the following secondary Paraffin-embedded tissues were cut into 4 μm sections, deparaffinized, and rehydrated.
3 Endogenous peroxidase was quenched by immersion for 30 min in a 1% solution of 4 hydrogen peroxide in methanol. After washing in ion-exchanged water, antigen retrieval 5 was performed by microwaving three times for 5 min in citrate buffer solution (pH 6.0). 6 The sections were then incubated for 10 min with Protein Block, Serum-Free (DAKO, 7 Glostrup, Denmark), followed by an overnight incubation at 4°C with an anti-S100A4 8 antibody (1:400 dilution; Abcam, ab27957). After washing in PBS, the sections were 9 incubated for 30 min at room temperature with N-Histofine ® Simple Stain™ MAX PO 10 (R) (Nichirei Biosciences, Inc., Tokyo, Japan). Immune complexes were then detected 11 with 3, 3'-diaminobenzidine tetrahydrochloride (DAB), and sections were 12 counterstained with methyl green. The number of S100A4-positive interstitial cells in 13 five random cortical fields (×200 magnification) per sample was counted. All images 14 were captured by a Biozero BZ-9000 series microscope (Keyence, Tokyo, Japan).
16
Sircol collagen assay 17 The total amount of soluble collagen was measured using a Sircol collagen assay kit 18 (Biocolor, Antrim, UK). Kidney samples were frozen immediately with in liquid 13 1 nitrogen immediately and stored at -80°C until use. All measurements were performed 2 in duplicate and results were expressed as μg of collagen/mg of kidney cortex. Total RNA was extracted from decapsulated kidney tissues using TRIzol ® reagent 5 (Gibco-BRL; Life Technologies, Rockville, MD, USA), and single-stranded cDNA was 6 generated from 1 µg of total RNA via reverse transcription using the ReverTra Ace ® 7 qPCR RT Kit (TOYOBO CO., LTD., Osaka, Japan), according to the manufacturer's 8 instructions. Real-time PCR was performed using SYBR ® Premix Ex Taq™ II (Tli 9 RNaseH Plus; Takara Bio, Inc., Shiga, Japan). The gene-specific sequences are 10 described in Table 1 . Expression of target genes was normalized to that of GAPDH. BM transplantation experiments were carried out as described previously [37] . In brief, 8 donor BM was obtained by flushing the femoral and tibial cavities of WT mice and 9 BLT1 -/transgenic mice with PBS. The flushed BM cells were dispersed and 10 resuspended in PBS at a density of 1 × 10 6 cells/100 μl. Both WT and BLT1 -/mice 11 were lethally irradiated with 9.5 Gy X-rays using an MBR-1505 R X-ray irradiator 12 (Hitachi Medico, Tokyo, Japan) equipped with a filter (copper, 0.5 mm; aluminum, 2 13 mm). The cumulative radiation dose was monitored. BM mononuclear cells from WT 14 and BLT1 -/mice (2 × 10 6 cells/200 μl) were transplanted into irradiated WT and 15 BLT1 -/mice via the tail vein. 
11

Expression of BLT1 and 5-LOX increases in UUO kidneys
13
To study the role of LTB 4 -BLT1 signaling in the UUO kidney, we examined expression 14 of 5-LOX (an enzyme upstream of LTB 4 ) and BLT1. Expression of BLT1 mRNA in 15 WT UUO kidneys on Day 1 was markedly higher than that on Day 0 (P<0.0001), while 16 BLT1 mRNA levels in BLT1 -/mice were negligible throughout the experimental period 17 ( Fig. 1E ). By contrast, expression of 5-LOX increased in both WT and BLT1 -/mice 18 from Day 3, although levels in BLT1 -/mice were significantly lower than those in WT 1 mice at Days 3 and 5 (Day3: P=0.0002, Day5: P=0.03, Fig. 1F ). Immunostaining of WT 2 and BLT1 -/kidneys for 5-LOX at Day 3 after induction of UUO revealed that dilated 3 tubule epithelial cells in WT mice were positive, as were some interstitial cells. By 4 contrast, there were fewer 5-LOX-positive cells in dilated tubules and tubulointerstitial 5 areas of BLT1 -/kidneys ( Fig. 1G ). To examine the role of BLT1 signaling in collagen accumulation, we examined kidney 10 fibrosis in WT and BLT1 -/mice after UUO. Immunostaining of type I collagen 11 increased in WT kidneys after induction of UUO ( Fig. 2A ). Quantitative analysis of the 12 immunoreactive renal interstitial area revealed an increase in the percentage positive 13 area after induction of UUO in both WT and BLT -/-; however, the area of type I 14 collagen was significantly lower in BLT1 -/mice than in WT mice from Day 3 (Day3: 
BLT1-dependent accumulation of fibroblasts in UUO kidneys
5 S100A4-positive fibroblasts accumulated in the interstitial tissues of WT and BLT1 -/-6 UUO kidneys (Fig. 2D ). The number of S100A4-positive cells in immunohistochemical 7 specimens from WT UUO kidneys increased in a time-dependent manner; however, 8 there were significantly fewer S100A4-positive cells in BLT1 -/-UUO kidneys than in 9 WT kidneys at Days 1, 3, and 7 (Day1: 21.9±2.9 vs.13.0±1.8 cells/field, P=0.04, Day3: respectively; Fig. 2E ). In addition, expression of S100A4 mRNA in WT UUO kidneys 12 increased, whereas that in BLT1 -/-UUO kidneys was suppressed, at Days 1, 3, and 5 13 (Day1: P=0.017, Day3: P<0.0001, Day5: P=0.02, WT vs. BLT1, respectively; Fig. 2F ). Interstitial macrophages promote fibrosis in the UUO kidney [39] . Therefore, we asked 13 whether macrophages accumulate in the interstitial spaces within UUO kidneys.
14 Immunofluorescence analysis showed that fewer F4/80-positive macrophages 15 accumulated in interstitial tissues of BLT1 -/-UUO kidneys than in those of WT kidneys 16 (Fig. 3A) . BLT1, respectively; Fig. 3B ). Furthermore, expression of mRNA encoding F4/80 was 2 significantly lower in BLT1 -/-UUO kidneys than in WT kidneys on Days 3, 5, and 7 3 (Day3: P<0.001, Day5: P=0.023, Day7: P=0.003, WT vs. BLT1, respectively; Fig. 3C ). Therefore, we examined chemokine levels in UUO kidneys from BLT1 -/and WT mice.
8
Immunofluorescence staining revealed that CXCL12 was expressed primarily in the 9 interstitial spaces of WT UUO kidneys on Day 3 ( Fig. 3D ). Expression of CXCL12 10 mRNA in WT mice fell transiently on Day 1, before increasing again on Day 3; 11 however, this increase was significantly lower in BLT1 -/mice (Day 3,5,7: P<0.001,
12
WT vs. BLT1, respectively; Fig. 3E ). Moreover, expression of CXCR4, a specific 13 ligand for CXCL12, in BLT1 -/kidneys was significantly lower than that in WT kidneys 14 on Day 7 (P=0.004, WT vs. BLT1, Fig. 3F ). These results suggest that BLT1-induced 15 macrophage infiltration into the UUO kidney is dependent on the CXCL12/CXCR4 16 axis. The UUO model is good for studying tubulointerstitial fibrosis accompanied by cellular 2 infiltration. LTB 4 is a chemoattractant for leukocytes, particularly neutrophils and 3 macrophages [21] [22] [23] [24] . We found that, after UUO treatment, dilated tubular cells 4 expressed 5-LOX ( Fig. 1G ), which may be important for initiating BLT1-dependent 5 fibrosis. Expression of 5-LOX also induces LTB 4 , a chemoattractant for macrophages.
6
These molecules elicit local extravasation of fibroblasts and macrophages, which 7 infiltrate the tubulointerstitial space of the kidney in a BLT1-dependent manner. As mentioned above, we showed that 5-LOX expression increased after induction of 17 UUO; we also observed 5-LOX-expressing cells in dilated renal tubules in UUO 27 1 kidneys (Fig. 1G) . A previous study in a mouse UUO model shows that COX-2 is 2 upregulated in renal tubule epithelial cells after ligation of the ureter [18] .
3 4
We observed BLT1-dependent accumulation of type I collagen, S100A4-positive 5 fibroblasts, and SMA-positive myofibroblasts in UUO kidneys (Fig. 2) . Accumulation 6 of S100A4-positive fibroblasts in the interstitial spaces within kidney tissues was 7 evident from the early stages of UUO onset, although it was less marked in BLT1 -/-8 mice. The SMA mRNA levels ( Fig. 2E) suggest that SMA-positive myofibroblasts 9 accumulate in UUO kidneys; again, this was less marked in BLT1 -/mice from Day 3.
10
These results suggest that LTB 4 /BLT1 signaling is important for induction of renal 11 fibrosis in UUO kidneys.
13
We also observed reduced accumulation of macrophages in BLT1 -/mice during the 14 early stage of UUO (Fig. 3) . the UUO kidney. Here, we found that CXCL12-positive cells localized primarily to the 5 interstitial spaces within UUO kidneys (Fig. 3D ). Furthermore, expression of CXCL12 6 and CXCR4 increased in WT kidneys more than in BLT1 -/kidneys. These results with LTB 4 in vitro (Fig. 4A) . Interestingly, LTB 4 -stimulated L929 cells did not show 2 increased expression of TGF- and FGF-2 ( Figs. 5A and B) We thank Michiko Ogino, Naoko Ishigaki, Kyoko Yoshikawa, and Mieko Hamano for 10 technical assistance. 
